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(57) Abstract: [PROBLEMS] To provide a metallized nonoxide ceramic molding that exhibits enhanced bonding strength between 
metal layer and substrate and enhanced boding durability, and provide a process for producing the same. [MEANS FOR SOLVING 
PROBLEMS] The process for producing a metallized molding is characterized by including the heating step of heating a nonoxide 
ceramic molding to a temperature 300°C lower than the oxidation initiation temperature of the nonoxide ceramic or higher tem- 
perature substantially without solid dissolution of oxygen during the temperature rise; the oxidation step of bringing the nonoxide 
ceramic molding, as a substrate, heated by the heating step into contact with an oxidative gas and maintaining the same at a temper- 
ature higher than the oxidation initiation temperature of the nonoxide ceramic so that the nonoxide ceramic molding has its surface 
oxidized to thereby form an oxide layer; and the metallizing step of forming a metal layer on the surface of the oxide layer of the 
nonoxide ceramic molding having the oxidized layer provided on its surface in the oxidation step. 
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mx&z> 0 mi9\zmir£5i^ ^/^^m^ioon. Kwzttfa-f'z&temw&ti 

^7i/^^ifiWtfUV\ fl-VV^n^ff^lOO^V^-Cte, ffi&200a<k 

fit, ^2^ia?iJ$tLfcPMI^«MW3lO^J;T^NMMW^320^A,^^. Ell 

m<Dmm?:mw-m&'<*— ^mm-r^mm^oa^xwoob^ti^ti^ 

£*VCV^„ $^JRJ§400a*5j;tMOObk3\ -^tl^tl/^— ^H®500a*3 £U*500b 

^,^-^200bO^#J^^^g^O^-^#:600b^^|x^^$^ 
o **5, ISfctt^&fcV^ ^JRJS400a*3«ttJ ? 400bdS^ : 4x^4i / ^JR^^340a*3 

£t*340b^;fe5«3t£^3r.i:t>^3o 

[0058] ^B^^^/k^^^^^^it^PMf^mM^f^it^N^f^mW^^b-Cf*, Bi-T 

o#^3i^ffl^§pss«#»b-c»(Bi sb ) Te ^mf^tmx^, 

0.25 0.75 2 3 

#i!i0artj:ftffl$tbSNSii»«*t^urttBi (Te se ) &mfz>z.b&xt% 

2 0.95 0.05 3 

o *fc, &»WSi340a&l*340b<W^£L-CkJ\ Cu, Al^ft^ig^/J^l vfe 
«#Wifi^ffl£*l/5o ^fflS330a, 330b, 500a, 500b&J&jfctZ>f£lb\Z.&&£ 
n^mtl^Xn, Pb-Sn^ffl, Au-Sn^ffl, Ag-Sn^H, Sn-Bi^¥ffl 

^\^t\^m^hPb-Sn^^mRX^Au-Sn^^m^m^<DmTMX^ 0 
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[0059] tt&m&^AsF^tt&^Xtt:* Mt200 a ;&TJ?200b£LT, _h3z6bfct^(D" 

[0060] ^w^^/i^asfmcssv^ -bfa^iSBfcffc^Kt*, -=e<D^®^ig2o^i- 

OOa^7J?200b) kVX&m&tlZo 
[0061] _hfB^#:^^-^(D^^m»#^PSS$nT, 3»JS0^^fe, JW9&£«fc, DB 

r/^^^xh^m^iat, ffiig&ii&=ixbxm^ y&$s&t&mi>*btez&i£'<* 
->mmx%z>t\^m&frh, mmm^xmxnm^^tir^mm m 

5— 500 jum, 0ag^^lO— 100/zm-efe^o *7t, _h|E^— ^_h^j^$^§H 

^tt^— ^JRSrfll^-rs^JR^bTttffl^Ni (Ni-P^#\ Ni-B^#£r£tr) 
K^n^JR/g©i¥$tta^r, 0. 5— 50 At m, f&mKtil— 20/im-Cfc4 B^H— & 
[0062] ft*3 % ±fE^^9#^7 > cr^B^ag#:/^-^^-i-§ir^iy^S«J^ffl 

[0063] x@A: ^2lc^j$tb^^!»«W^a:tmM»«W^d^lJ, 
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[oo64] _hfBxmA«, mi9K&if&mmttmi®moo&mmir%j:mx&<9, m«x 

UT@^-rSX@^fc§ 0 ^X@(3l*5V^«#S«^^#:^^^-^X^^^« (5 
[0065] (OM^if&mif^g^li 

[0066] j^t, mmmKx^x^mm^hKmm^nmir^K ^mm^tih^mmm 

\z.mfe£n%h<DXfe?j:\,\ 
[oo67] mmmiRxf2(T4-ifxmmmv, mm®mmm<Dmmfrmmmfmmftx 
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S£50. 8mm, i|)g50. 8mm, J?£0. 635mm(D^^-C\ ^®ft$Ra^0. 05 n m 
^T-efc^S^T/V^^^(tt^:^±h^-^MSH15)^rt^75mm, 
lOOmm^^^hir^^^^^^^W^i-^S^HMr^^tt^h^M^ 
— ^aScitM) fttiAL, ^rt^n— ^y— ^^V7°^-C50PaJ^Tt-M 

m^tzM. mm#Mm&99. 99995%. s,£-8o°c)-etgramu ^2(1/5^ 

)^)^*MT-ei200 o C«#SLfc(#^M:3. 3t/5x)o 

J^99. 999%, m^-80°C)«31l(l/^)-CM$-fr, ^(D«lB#r H 1^bT^ 

, Sffi^b^bT/^^^AS^ (Win) (H»U) o 

[0068] &:Jb\ JlfEMita©@^V^T#^Ur^M^lll^^-r7!)^#m$tL^^^^^^ 
^/V^3i^^^:^^t$^SUS3 0 X2nu ^ft^l^ev^^— ^13X- 

s 60/80) (^al, rf*)$,$r&mmmK5r$risfc 0 n-uma^^ncoumM 

[0069] ^fc,m^jiU(Di^wmm^iomrmc^ir^m^x±mtmz^xm 
ikisxmmmkmkT^-vj»mffi. mm) mrnmz) „ 

[0070] 2. S^fPffi 

BffiEM5t^T*#fett/c^i^Tj?2(D-^^wffl^^b^ ttbomtmm 

[0071] (l)XRD^£§^j££/&^^IS 
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OkV, W®#ft40mA, ghftTVybO. 15mm, ^/^n^%^yY0. QOmmX'ttotz. 

o 

[0072] (2)SEM.\Z.£.%>^MW^ 

mmmPWi3tt—7$>>T~zf&m^xm7£L>ft 0 ^.ti^^^^v^mm ( 

-f>^U FE-SEM( H^m-^ttcS^^fcSfi^— /WK^yVa^j^ctt^KIWftJS 
M-6400) ^T^^3|Sf^ffi(D^^^Tofc 0 |g^«7JP^mj±15kV, 
5X10" n A, x^ 3 yt))l8MA, f*10, 000{g-CfTV\ frM(DUW&50$im 

&$r3fc£>fc£££, •?r(D^i^J5$^^|^1^900nm'efe«9, i^2^3600nnre&o 

[0073] (3)TEM^J;3g|^/B»$MSi? 

FEl|±Mm#^MM^ii§y®^-iB^^(TECNAI F20) KX, ;M®Ji200kV 
, ^atfyMM'Xl, Gun Lensl, MWoM&lOO v mXM^fco ^^Wf*50, 00 

om^xmmmtmm^^y?<DRmtti&<omm*ft\ \ mmm&^Mm^ 

K^ir^mxn^tc 0 
[0074] ip^, w^^t^^m^^y^mm: (dad32o) -&m\ ^xnn^mmm^ 
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tc 0 Mmmm-±3LX30kvxftofc 0 ^m4^mwm(siM)xm.if^<Dum- 
mm&mmvtefth, M50n m^70nm\z.^^xmm^mm^±o w^Ji-s^s 

[oo75] (4)mr/^vnnm 

\Z.'7ym^BWk<Di/—;V'r—-7XW\^ (^tM^«S = 3mmX 5mm= 15mm 2 = 1. 
5X loV), ^m^^J»t-MtL^V^5^bT30 o C(D5%7K^^-hy^7K 

(Dumm^mmmw m66. 5(m S )xm, mm^^mmmw m66. 2( m 

b a 

l©^>r(^tl»>ttV^)itlO(g/m 2 )tfcofc„ ^2^ffi^i- 

^,^(Dm*M / >«20( g /m 2 )-efcofc 0 j&*5, #^^i:L-c^B^bMa^* 

[0076] 3. ^^^mmtDrnt 

mhntc.m^Rxi2^m^jim^^±mm^m^(by^r^-^- 

:MT-154P06EEA, ^g££:ME-154A601AA20)^fflV\ Tirh^^-eiO^ 
mm^X^KMi, 0^ffX^^|±M^^i^^LABOCLEAN LC-200£J^ 
, ^k^W^Mfp-e5^^^b7h 0 ^l^:t/2(D^® ^#|S2000- 

138010^#(D^fm^£;H^;!7^ ^ 
^^n-^5/^^^|±^^y— ^PP^|J^MT-320TVC^-C^$2mm, i|ig2mm<Z> 

^^40^ mOff^^OTbfCo ^^^5/»^i±M^y— yypv 

C-2 1 0 tCT 1 70°C T* 20^1 f£*iL7^ , %m ^K^-^4*^*±M/J^=< ^ 

t^8io-ii^t^*#h^t, 9oo°cxi^mmm^x^mm(Dmw-m^y^ 
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[0077] 4. ^^fXfflgOfMffi 

±m(D^m-^nhtit^^y^mm(D^y^u ^pb6o-sn4o*n ^ pa ^<d 

fife^Lfco n H^t*^tt«#*S«tSS B3£gi*f*«STROGRAPH-M 1 
V>5)£#5^2BI3£Ut££^ -?r(D5p^ii^Jfe^|lT*132MPa, H»!l2-eil7M 

[0078] SiJ^^#^L-Cf«b^^7-fX^(Dilji_h^l M m<DNi/Pjg£Mm 

[0079] (2)^»M£ 

-40S^-C-50°C— 125°C 50^ (mM^Ffi : 10^) (DlM^/l^HM^^i^ 

#5,£$iJ^Uc£^ ^(Z>TO{ttell»!J1^130MPa, ^»!j2-ei 1 lMPa-^fc 

[0080] |tg»>|3 (^V-#X#iJS&U ^MMSSK^^^ffi^WiS^fflrtT^ff 
S£50. 8mm, i|)M50. 8mm, J?£0. 635mmcD^^-C\ ^ffift^Ra^o. 05 n m 
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— s<—^$ci£m)ft\cmAu mm2(i/ft)<D^mif*(mm99. 99995%, 

K^-80°C), ^m»ftiiT-ei200 o C^-e#fiLfc(#^3gii:3. 3°C/^)o 

1 2oo°c Kmisfc(D&mm^xfrbmmtfx<vffiM%:&ik^ {\t>mmt 

*^(MS99. 999%. m^-80 < C)«5gl(l/^)-e^il$^ ^«10#^ 

[0081] #?ar?i^^iwi0#^^^^#m$^^ ; Sr^^n^h^^ (mmmi^mm^—y 

mmmj7k(Dm&\±, SfeffflSl. 2mmol/m 3 (0. 0027vol. %)-efe*9, Om 
mol/m 3 (0. 0022vol. %)-Cfco/c 0 M^CDWO. 5mmol/m 3 ^X.feiiti 

, ^*^M$^^T^^10^ai§Lfc^^^-r^^^^WUfc^^^, SfEiltf 

^^^^Ab^feT^^2^^^^3^m^M^t-*3{t^^^^»^-iE^ 
fefc^^ 2^<Z)^i±^28kPa-efc«9, 3ft&<Dft)±fe47kPaX&otl 0 
[0082] #^fdft®^^^^T/V^^ASm(W:^-) ^OV>T, I^Jfe#!|1^^2i!|^#^ 

xmmm (xrd) , ^sis^-iti (sem) iiMiii^iti (tem) 
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— K-e$>o7t 0 £fc, SU^^HH^L-C{«Lfc^^7-rXS«(Di|jl±^l M m(£>Ni 
M (5,£ W) f±85MPa-e*>o7^o 

[0083] mMM4 c^v— #**&jfifcL-e, lofiioii m&mmftfetimmftffimw- 

8mm, *M50. 8mm, J?£0. 635mm<£>t£tfc"C* ^ffift^Ra^o. 05 n m 

^Tt*5S{k7/v^->^s« (»^i±h^^MsH i 5) zmmm 1 ^ i*icsm 

&fflV\ 9V— ^^a^f^5^^<^3S2(l/ / ^-)(DSm^(MS99. 99995 
%, ^-80 o C)^iiT-ei200°C«#?aL7^(#a3SS:3. 3°C/^)o £K# 

*^^°^T50PaJ^T^J±bfc^, ti^(M99. 999%, ^£-80 

S3. 3°C/#), gjgiMlsi[ft7;K^AS«*#fc, 
[0084] #^>tt^B^b^bT/^^^A^ (fW) vf, HJfef?!jl^lKlil^X^[lI 

jff (xrd) , i^mm^mmm (sem) ;&tj?mms^-ism£ (tem) &m^x& 

-T/V^Xh^t^mm^tlfCo *7t, ^b^)ii^)ff$^¥^-e3500nm-efco 

?^y?xnt£\^^y?fimmisntz. 0 nm-oTEMicxzmmmmx'Q, fan 
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[oo85] mm\mm^Q{T^—^^mm i ox\ mmmmmm^mm^^mm^mm^ 

S£50. 8mm, i|)g50. 8mm, @$0. 635mni(DWfcX\ ^ffife^Ra^o. 05 /x m 

T50PaJ^T«J£Uc:m, i»(M99. 999%, S,&-80°C) -C^JEE*-C 

B^b^bT/V^^^S«^#fc(^»!j5) 0 mffi^*^(MS99. 99 
995%, m^-80°C)^*^(MS99. 999%, m&-80°C) ^#f#^J±/^6 

okPa^^^^bfc^w*;^^^ 

[oo86] &bfotcmmmikmkT/^~vj*mumm)K^^x^ mmwntmmi^xmm 
$r (xrd) , ^mm^-mwm (sem) Rx^mmmm^mwm (tem) 

-e3100nm-e$><9, mMM6<DpZW^f%X2800ninX&<>fc o SEMKU^^cM, 

t^^^y^mm^nti 0 ^c, ^OTEM^j:§8(f®^j;«9, fatvDmmm 
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«9, i^n<Dnm^^^xhum^m^mm<DTmt(D^m7&m^hmm^tvrc 0 * 

M^^Mfelsf-t^ Zf/^m(5^mU) «89MPa(^;!fe#fj5),KLTj?81MPa 

^tct—h^4?/^nmWiCDy°/^&& (5&^mm «8iMPa mmms) ^tj?77mp 
mmm(DU^—vxnm^T/^^j>,\Hm^m^—vxh^fc 0 ait* sij&ini& 

U ^#^LTflIil^^fT^ofc^^>, ^(D^/H«(5^W)«70MPa(HJS 
im) &Tj?80MPa (H»!|6) -efcofc 0 

[0087] itmmRxi2 mmmitWitDm) 

8mm, *M50. 8mm, i?£0. 635mm(D^^-C\ ^gft^Ra^o. 5 n m 

Omm^^^hir^^^^^^r^^^-r^^fi^H^irCtt^^h^^M^-^^ 
^^M) rtlufAL, ^D3S2(l/^)(D^;^ilT^1200 o C*-e#?aUfc 
(#t&M:3. 3°C/^) 0 ^«#^aS^1200 o C^jgbfc«Z)^^LT^^^(Z) 

«o. mmm$\^xmkT;v^vj*wfo(Dmm*mk\^ iftHTtss* 

[0088] #^fc^®^^^^T/V^^A^^oV^, Hifef?!ll^:t/2i^I#^X^[Hl 

jff (xrd) % ^sis^-iti (sem) mmmMn&mm& (tem) 

a-T/^^-X&%~b&mm£fofc 0 $fctfti!©^J|$ii, it^!jl^l500 
nmXfoV, i:bW!|2^i8000nm-e^o7tl 0 SEM^^^i§i:bW!)lS.TJ?2(D^:M 
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, Jt^JlO|^^-ef*w=120nm, l=880nm, w/l=0. lAXthY), it%tM2<Dpt 
Wef*w=140nm, l=760nm, w/l=0. 18-Cfcofc 0 ^^C<D^BF(^I30 

^x^itmnRxf2(Dmm^^m^n^nm 1 s&tm^ ^-r^h^m 1 
xhM.mzm4mm<DTMt(Dftmi&mzbmM£titc 0 $e>^ jttfe#ufc*3tt5 

[0089] ^iC^ife^!imT>'2(Z)^fl:j^^^XX@i^|#^L-C^^X^^#, #e> 
f*. itKMl^62MPa, JtK^J2^47MPa-CfeofCo fHIHI^E— Ktt, tt&Ml 

mffinm&^r—K itmm2xnr/u^\Hn^m^-vxnmm-mmmmm^r 

®O^W^5SS(5^C^) «57MPa-efc«9, fcSW^^S^TVH&S (5,&¥ 
J^J) ri40MPa"Cfcofc, 
[0090] $e>tC |£Jfe^l3tt*2i:|ll«&fcL-Cfc— hW?A4XJ&$rfT<o1tkZL^ ^/V&S (5 

JttSe^!|ldS52MPa-e$>9, JttSS^J2*S36MPa-CfcofCo fc*3, fJlft 

SWR«^&— KXttAPJR-^KrafflMI^— KT*fcofc„ ^J6^|i-6^JttSE^Ii-2 
DM 
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[0091] *#W©^9>fX^ 
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jmrn^^x^m^umrr^t^mx^ 
[oo92] ^mmtD^/v^m^fe, MgM^mkmm^mK^^mtm^^yy- 

^b^m^^-^mmT^mmtmmt(Dmmm^^xmjxhv, 

ir^^y^mm. W74^mm) tcwm-t^ Kmu mmm^—xh&m v ^xw 

[0093] *fc. ±m<vm lv v^-rxs^ mf^ffifg-e^hoisv ^jgi^ £ i;m 
^^^bx^/^f-^m^n^t^x^^ 
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m^mm 

nmxnbthfcmm \zmtmm ^ir^mki^m^^y^^MW-^ m wtmtm 
^y^mmw-^wk^mo 

(i) wmtm^y^y^^w-^pM^Mx^t^kK. mm^mik^y^yy-* 

&5#ffl^3i{£^^ibi!ijfB#^^ 

^y?x(Dmimm&m&±b?j:^xfrb&t£<th2fr&Mm 

o 
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i|©£^l(nm)&7J?w(nm) £Utb£K* w^20nmJ^_h-e$>«91^500nm|^_h-efe 

[6] ^MXf*^M<D^^Xf*^b^^^^i-^#^k^-fe75^^^7##:^ 
^ffi^^^^MX«^JR^I^^^>7n^C0^k^^Jfe6/¥$0. l^lOO^m© 

mtmm amm^fit^^y^m^w-^ m mmimm ±\z&mm tmmtstifc 

^^^^V^^y^^J^MW-o 

mmmnnb^h^mmum^b, ^iiW4^i-^©t7v^«i© 
^i-ise$^fc««t, mmMnm^bm^^^y^mub^mi^m^n 
tcmmb&mu ^tihmmnmmmmun^mmir^pmmnm^xx^Nm 

Mttty^yy-^mK ^m^ta^^m^mtmx^mtm^^ftbir^ 
m^±9^y^^mm(Dmm^m%^m^f'^^mbm— <D^m<Dm.\vmt>^ 
^mimmmm^titc±^y^mmxh<>x, mmmimm^mwiat. ft 

<Dy-yyy-^^yYJ&TimW>frh^(Dm&<Dftni&^^^ 

J^izi^T, &y-9yy-^^yb<D^£RTfM:Mg&5£*l(nm)RTfw(nrn) bVfc 
b%i^ w^20nm^_h-t?fc«9l^500nm^_h-e^«9_aow/ / 'l^o. 02U±b^^9 

zLb^mmb-r^^^m^-o 
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[8] : £weti$m\zM#'**— ^sr^ru Ewc^fa-rsj^fcEesj'bfc— ^©^95 

c 
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x@ 

^ts^mxmM-r^mz.m vr, 

x@f: mmjimExnhtitcmmKm^mm^ir^m^m^y^iy^m 

[10] ^n^timm^m^^—>^u m^M^-r^x^mm^ritc— Mco^y^ 

mizmmztifcmmt, mMmm.nn^tm^^^y^mmtfDmKmm^ti 

mnun^m^m^m^mmi-^Kmm^n^tm^^mmir^±9^y^ 
^mu^mi^^—^Kmn.mKmm^nx^^^/v^-^m^K^^x, 
mm-ty^yy-xmmK 

^m^m^m±^y^<Dm^mithum^moox:m^umi^±(DumKMm 
x@e : mttUDxiimisfbtL ^mmim^y^yy-^mmmt^js^b 
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m^mim^^y^^mu^m^mt^xmimm^m^mt^M, ^ 

[11] ffffBlSD^ 

(II) P^(D^m%^lrn\Z.^^mt^^(D^^r;VW^O. 5mmol^T-e 
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